The aim of the study was to determine whether the Alvarado score (AS) together with laboratory tests could be used to distinguish patients with acute appendicitis (AA) from acute mesenteric lymphadenitis (AML). Fifty-seven patients (7-18 years) with suspected AA were included in the prospective study (October 2010 -October 2013. Thirty-one patients underwent surgery for AA and 26 were not treated surgically and were diagnosed AML on ultrasonography. AS, white blood cell count (WBC), C -reactive protein (CRP) and serum cytokines (EGF,, 
INTRODUCTION
While the established state tertiary healthcare system involves widely available modern visual methods of diagnostics as well as application of broad-spectrum antibiotics in treatment, the assessment of acute abdominal pain syndrome in paediatrics is really challenging. All over the world, including Latvia, some of the most common acute abdominal inflammation processes attributed to children are acute appendicitis (AA) and acute mesenteric lymphadenitis (AML). In the case of the above-mentioned health problems, it is necessary to ensure timely diagnosis and appropriate treatment. Clinical presentation of AA and AML is often similar. In the case of AML, treatment is always conservative and does not require immediate hospitalisation of the patient. However, a patient with AA could be provided with or without emergent surgical intervention. Timely diagnostics of AA and AML improves the quality of life of patients in the future. It reduces the likelihood of negative appendectomy, rate of appendix perforation, shortens the hospitalisation period, as well as speeds up the recovery process and reduces the risk of developing intestinal impenetrability at the late postoperative period due to complicated intra-abdominal infection (Myers et al., 2012) . State Ltd Children's Clinical University Hospital (State Ltd CCUH) patient data (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) show that on average from 18.8% to 21% of cases had a delayed start of treatment, and these required not only the treatment of the dis-ease itself, but also the treatment of complications (Surna et al., 2011) . In future, the determination of serum inflammatory mediators of the cytokine group (SIMCG) could serve as indispensable diagnostic markers of AA and AML in children aged 7 to 18 years, which would shorten the differential time of diagnosis and facilitate the choice of an appropriate treatment method (Õzdamar et al., 2018) . The Alvarado score (AS), being one of the AA diagnostic methods, has been previously used by some paediatric hospitals in Europe and the United States. It could be used as a sufficiently sensitive method together with laboratory values and ultrasonography (US) examination for early identification of AA cases in children (Ünlüer et al., 2016; Peyvasteh et al., 2017) . The incidence of AA complications and the number of negative appendectomies were used to show the quality of national health care system for children with AA. Taking into account the analysed clinical, laboratory and radiological data of children with AA and AML, an AA prediction and action algorithm was have developed for children aged 7-18 with suspicion of AA. The major scientific novelty of the study is the importance of SIMCG in differential diagnosis and the link of biomarkers with other methods of AA and AML case diagnosis in children in the 7 to 18 years of age.
MATERIALS AND METHODS
The framework of the research was a mixed type prospective case-control study. The study was carried out at the state tertiary healthcare institution, State Ltd CCUH, Paediatric Surgery Clinic and Central Laboratory; Rîga Stradiòð University, Departments of Paediatric Surgery, Human Physiology and Biochemistry in the period from 2010 to 2013. The research was approved by the decision of State Ltd CCUH Medical Committee for Research Ethics. All children and parents/guardians signed a written consent on inclusion of data in the study.
Selection of subject data. Study patients had to meet the following inclusion criteria: children aged between 7 and 18 years and hospitalised in the State Ltd CCUH, parental or legal guardian written informed consents as applicable by local laws and regulations, supported evidence of AA in the abdominal ultrasonography (US) (appendix 7 mm and more diameter and is not compressible) or evidence of AML in the US (3 and more enlarged mesenteric lymph nodes, short axis 10 mm and more), and at least one of the clinical symptoms: abdominal pain, nausea, rebound tenderness, fever ³ 37.3°C, white blood cell (WBC) count 10 × 10 3 /µL). If the patient was a female of child-bearing potential, a negative pregnancy test was mandatory. Exclusion criteria were prior abdominal surgery, chronic gastrointestinal illness or abdominal pain, diabetes, septic shock, known immunosuppression, infections originating from the female genital tract, a perforation of the upper gastrointestinal tract and systemic antibacterial treatment within the previous seven days, non-steroidal inflammatory drug and hormonal treatment within 30 days. In order to achieve a prospective selection of data and meet the objectives of the study regarding the role of SIMCG in AA and AML diagnosis in children, there were 57 patients prospectively selected according to the study inclusion criteria out of 178 study subjects hospitalised in the State Ltd CCUH Paediatric Surgery Department; 31 of them were patients with AA (AA group) and 26 patients with AML (AML group). To obtain a more detailed analysis, the 31 AA patients were divided into uncomplicated and complicated groups. In order to assess the role of serum cytokines in AA and AML diagnosis and determine their reference values, 17 patients with elective non-inflammatory surgical disease (C group) were included in the study. All of the patients suspected with AA were checked by a paediatric surgeon in the Emergency Department; the Alvarado score was used, blood samples were taken and examined and/or abdomen cavity organs were examined by US.
SIMCG measurements.
Blood samples for the determination of cytokines were taken from the patients with AA and patients in the C group three times: one hour before the surgical intervention (before the onset of incision), and 24 and 72 hours after the surgical treatment. For those with AML, blood samples also were collected three times: as soon as the patients were admitted to the hospital (before any treatment was given), and 24 and 72 hours after patient hospitalisation. Peripheral venous blood samples were collected from an antecubital vein drawn with a sterile syringe, and transferred to a centrifuge tube. The samples were allowed to clot for 20 to 30 min at room temperature. Serum was separated by centrifugation at 4 o C for 20 min at 1600×g.
All specimens were immediately aliquoted, frozen and stored at -80 o C. Serum (interleukin-10 (IL-10), interleukin-12(p70) (IL-12(p70)), interleukin-1 beta (IL-1b), interleukin-4 (IL-4), interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-17 (IL-17), monocyte chemoattractant protein-1 (MCP-1), epithelial growth factor (EGF), tumour necrosis factor-a (TNF-a)) levels were evaluated by using Milliplex Map kit (Human Cytokine / Chemokine Magnetic Bead Panel) for Luminex xMAP Technology (Luminex 200, Luminex Corporation, Austin, Texas, United States). The minimum detectable levels of these assay kit were 3.2 pg/mL for all cytokines.
Statistical analysis. Chi-square and Fisher's exact tests were used for data analysis of the studied population subgroups compared in 2 × 2 tables. The Kruskal-Wallis H test was applied for comparison of three or more groups that were independent. For cases where the test indicated statistically significant differences (p < 0.05), the Mann-Whitney U test was used for paired comparison of groups (Peacok and Peacok, 2011; pp. 141, 303) . In order to assess significance and accuracy of AA and AML cases diagnosed by the methods used in the study (Alvarado score, laboratory and US tests), sensitivity and specificity, positive predictive value (PPV) and negative predictive value (NPV) were calculated (Peacok and Peacok, 2011; pp. 340-349) . Receiver Operating Characteristic (ROC) curves were analysed for SIMCG, WBC, CRP concentration cut-off value one hour before the surgery and at the 24 th and 72 nd hour after sur-gery in the case of AA, as well as at the time of hospitalisation after AML was diagnosed and at the 24 th and 72 nd hour after the initiation of the treatment of AML cases. The area under the curve (AUC) with the value from 0.5 to 1.0 -a perfect test, was used to compare the quality of the cut-off value. Striving for accuracy, the likelihood ratio (LR) was used to describe the diagnostic prediction level of a particular parameter (SIMCG, WBC, CRP) in AA cases. Statistical analyses were performed using SPSS for Windows 20.0, statistical data processing programme (SPSS Inc., United States).
RESULTS
A total 178 patients underwent consultations with our ED during the study period. Of them, 121 children had pathologies other than AA and were excluded. There were a total of 57 patients with mean age of 12.9 (SD 3.2), who met the inclusion criteria. Thirty-five (61.4%) were boys. Of these, 31 had confirmed AA and had undergone an appendectomy. Of the remaining 26 patients were diagnosed AML on USG.
Comparison of patient characteristics by the Alvarado score and findings between groups are summarised in Figure 1 . Statistically significant differences in the incidence rates between the AA and AML groups were observed according to Alvarado score, which is based on subjective and objective criteria: nausea, vomiting, and positive peritoneal irritation.
The most common scale value of £ 4 points -42.3 % (95 % CI 25.5-61.1) (n = 11) was observed in the case of AML, while for AA the most common value was 7-8 points -45.2% (95% CI 29.2-62.2) (n = 14). An Alvarado score with value 9-10 points was observed only in the case of AA -25.8% (95% CI 13.7-43.2) (n = 8). Regarding precision of the Alvarado score as a diagnostic method for AA, the sensitivity, specificity, PPV and NPV of the score value of ³ 7 points were 71.0%, 76.9%, 78.6% and 67.0%, respectively (AUC = 0.737 (95% CI 61.0-83.4) with LR+ 3.1, and LR-3.8 and p = 0.002). US examination of all study patients with AA and AML was performed. The sensitivity, specificity, PPV and NPV of this method for the diagnosis of AA were 64.5%, 76.9%, 70.0% and 64.5%, respectively (AUC = 0.719 (95% CI 59.2-81.9) and p = 0.007). More detailed analysis of the US data for AA patients showed that presence of coprolite was more frequent in complicated AA than in uncomplicated AA cases: 30.0% (95% CI 10.8-60.3) versus only 19% (95% CI 7.7-40.0), respectfully. Initially, WBC and IL-6 were shown to be a valuable diagnostic tool in AA. The results of ROC analysis showed that the optimal IL-6 cut-off level for AA patients one hour before surgery was 4.3 pg / mL with 67.7% sensitivity and 76.9% specificity, respectively (AUC = 0.77 (95% CI 0.64-0.89 ) with LR + 2,93, LR-0.42 and p = 0.001), and the WBC cut-off level was 10.7 × 10 3 / µL with 74.2% sensitivity and 53.8% specificity, respectively (AUC = 0.72 (95% CI 0.58-0.85) with LR + 1.6, LR-0.5 and p = 0.005). Mostly other laboratory markers in serum had very similar values in both AA and AML patient groups; the AUC values ranged from 0.4 to 0.6, which indicates low sensitivity and specificity of a particular marker ratio. There was a statistically significant difference between AA and C groups for all three measurements in terms of the following cytokines concentration as IL-10 and IL-6. The concentration of serum cytokines IL-6 and IL-10 at the first time of measurement was significantly higher for the AA group in comparison to AML patients (Table 1) . In order to obtain a more thorough analysis of the results, SIMCG were analysed in AA patients. Cytokine median values taken one hour before surgery, at 24 th and 72 nd h after surgery were relatively higher in patients with complicated AA than for patients with uncomplicated AA. (3.2-3. 2) (3.2-11.7) 0.0002** SIMCG, serum inflammatory mediators of cytokine group; AA, patients with acute appendicitis; AML, patients with acute mesenteric lymphadenitis; C, control group; IL-10, interleukin 10; IL-6, interleukin 6; *p < 0.05 AA group compared to C group; *p < 0.05 AA group compared to AML group tions of IL-6, IL-8 and MCP -1 in serum obtained one hour before surgery in the AA group, and indicates significant differences between uncomplicated and complicated subgroups. An increase of IL-6, IL-8 and MCP-1 concentrations was observed within the first 12 hours in both AA groups, with a greater increase of concentration in AA complicated cases. To determine the role of SIMCG in the diagnosis of AA, the ROC analysis was used to compare the cut-off value AUC, taking ³ 0.7 as the basis, which is the lowest value of the test that can be considered high-quality regarding sensitivity and specificity. ROC analysis indicated the significant cytokine IL-6 and IL-8 serum concentrations (AUC ³ 0.7) in patients with complicated AA one hour before surgery and at the 24 th hour after surgery, as well as the concentration of MCP-1 before surgery (Figs. 2  and 3 ). One hour before surgery the IL-6 concentration cut-off level was 39.2 pg/mL in complicated AA cases, with sensitivity of 80.0%, specificity 81.0% (AUC = 0.86 (95% CI 0.69-1.0) with LR + 4.2 , LR-0.3 and p = 0.001), while the IL-6 concentration cut-off level at the 24 th hour after surgery was 9.4 pg/mL with sensitivity 90%, specificity 76.2%, respectively (AUC = 0.85 (95% CI 0.69-1.0) with LR + 3.8, LR-0.1 and p = 0.002) (Fig. 1) . One hour before surgery the IL-8 concentration cut-off level was 12.3 pg / mL in the case of complicated AA with AUC = 0.76 (95% CI 0.57-0.95; p = 0.02), sensitivity 90.0%, specificity 66.7%, and LR + 2.7, LR-0.2 , while the IL-8 concentration cut-off level at the 24 th hour after the operation was 11.6 pg/mL with sensitivity and specificity of 90% and 61.9%, respectively (AUC = 0.78 (95% CI 0.61-0.94) with LR + 2.4 , LR-0.2 and p = 0.01) (Fig. 2) . One hour before surgery, the MCP-1 concentration cut-off level was 400.2 pg/mL in complicated AA, with AUC = 0.75 (95% CI 0.55-0.96; p = 0.03), sensitivity 90.0%, specificity 66.7%, LR + 2.7, LR-0.2. The CRP concentration in serum at the acute-phase significantly differed between uncomplicated and complicated AA. One hour before surgery the serum CRP concentration cut-off level was 8.4 mg/L in complicated AA case, with sensitivity and specificity of 80% and 51.4%, respectively (AUC = 0.71 (95% CI 0.48-0.94) with LR + 1.7, LR-0.4 and p = 0.05). Combining different variables with Alvarado score of ³ 7 points, the highest diagnostic accuracy of AA was provided by the set of predictors: Alvarado score of ³ 7 points, WBC ³ 10.7 x 10 3 / µL and IL-6 ³ 4.3 pg/mL (AUC = 0.89, LR+ 1.9 and LR-0.1). More accurate detection of AA can be provided by an additional US examination of abdominal organs if patients are identified according to the criteria: Alvarado score of ³ 7 points and IL-6 ³ 4.3 pg/mL with 100% specificity and PPV (Table 3) .
DISCUSSION
Throughout the world, including Latvia, AA and AML are the most domineering emergent abdominal inflammatory processes in children requiring urgent diagnosis and treatment (Sikorska-Wisniewski et al., 2006; Dinu and Moraru, 2011; Surn et al., 2011; Brãtucu et al., 2013) . From the Fig. 2 . ROC curve of IL-6 serum cytokine one hour before surgery and at the 24 th hour after surgery in patients with complicated AA, pg/mL.
IL-6(1) -cytokine concentrations one hour befor the operation; IL-6(2) -cytokine concentrations 24 h after start of the operation Fig. 3 . ROC curve of IL-8 serum cytokine one hour before surgery and at the 24 th hour after surgery in patients with complicated AA, pg/mL.
IL-8(1)-cytokine concentrations one hour befor the operation; IL-8(2) -cytokine concentrations 24 h after start of the operation
1930s, epidemiological data in the US and Europe have displayed decreasing trends in the incidence of AA; nevertheless, AA is still one of the most common reasons for surgical acute abdominal pain in these regions (Kang et al., 2003) . Retrospective analysis of the epidemiological situation of AA in Latvia from 2004 to 2009 showed a decline by 23.4% of patients with AA in the age group from 0 to 17 years (Surna et al., 2011) . There are various clinical diagnostic scores of AA in children (Dingemann and Ure, 2012; Peyvasteh et al., 2017) . The Alvarado score and PAS are the most widely used diagnostic scores of AA in children with proven high levels of diagnostic accuracy (Kharbanda et al., 2017; Dokumcu et al., 2018) . However, these scores are based on retrospective studies, and thus diagnostic accuracy might be different in prospective studies (Pogoreliã et al., 2015) . The Alvarado and PAS scores have not been analysed or applied in Latvia. The present prospective study showed that some Alvarado score criteria (nausea, vomiting, and peritoneal irritation symptoms) are statistically significantly more common in AA patients (in more than half of the patients) than in AML patients. However, statistical significance for other Alvarado score features, such as pain of migration to lower right quadrant ( LRQP), temperature ³ 37.3°C, leukocytosis (³ 10 x 10 3 / µL) and leukocyte deviation to the left, was not observed. The selected treatment of a patient depends on the value of the Alvarado score (Memon et al., 2013) . The present study has showed that an Alvarado score of ³ 7 points is one of the criteria to distinguish patients with AA and AML with 73.7% accuracy. In a previous study of 69 patients with AA and 38 with AML, an Alvarado score of ³ 7 points was evaluated with 79% accuracy, 70% sensitivity, 71% specificity, 81% PPV and 56% NPV (Toorenvliet et al., 2011) . Our study showed that an Alvarado score of ³ 7 points was associated with similar sensitivity, specificity, PPV and NPV, respectively, 71%, 76.9%, 78.6% and 21.4%. However, Alvarado score would not be sufficiently precise as the only diagnostic tool in choosing future tactics for patients with AA and AML. If the Alvarado score with value o ³ 7 points is the only method used to differentiate AA patients from AML, it can lead to an increase of false-negative cases. The present study revealed a group of factors that can help to discriminate patients with AA from AML patients much earlier and more accurately: Alvarado score of ³ 7 points, WBC ³ 10.7 × 10 3 / µL and IL-6 ³ 4.3 pg/mL, resulting in sensitivity of 94.1%, PPV 94.1%, specificity 50%, NPV 50% and overall diagnostic accuracy 89.5%. Using these criteria, AA can be diagnosed in 94.1% of the cases. In cases where all of these criteria are not met in patients with AA, then 50% of the cases would have to be considered with false-negative results. If either IL-6, or WBC or Alvarado score is selected for AA diagnosis, then the individual diagnostic accuracy would be lower than 89.5%. Regarding cut-off values in differential diagnosis for AA and AML, the cut-off value was 4.3 pg/ml for IL-6 with AUC of 77%, achieving 67.7% sensitivity and 76.9% specificity. This illustrates that IL-6 with this cut-off value is one of the earliest diagnostic indicators to be applied to differentiate AA patients from AML patients. However, individual measurement of IL-6 in patients with AA and AML has a lower diagnostic accuracy in comparison to using all three abovementioned criteria altogether. The cut-off value for WBC concentration in blood is 10.7 × 10 3 /µL, with AUC value 72% in ROC analysis, sensitivity 74.2% and specificity 53.8%. Comparing the diagnostic accuracy of cut-off values in cases of AA and AML, IL-6 is more specific than WBC for AA because it reduces the possibility of false-positive case detection. This study showed that the accuracy of each diagnostic criterion separately was lower than the diagnostic accuracy of the all criteria together. The present results are partly consistent with data from another study of 49 children with AA and 11 children with AML, in which the IL-6 cut-off value was estimated to be 5.4 pg/mL with AUC value 77%, including 73.5% sensitivity and 69.7% specificity, and the WBC cut-off value was 11.6 × 103/ml with AUC value 68%, 73.5% sensitivity and 65.6% specificity (Groselj-Grenc et al., 2007) . The most important criteria to be taken into account for the accurate diagnosis of AA is Alvarado score of CI, confidence interval; LR, likelihood ratio; AS, Alvarado score; PPV, positive predictive value; NPV, negative predictive value; CRP, C reactive protein; WBC, white blood cell count, IL, 6 -interleukin 6; US -ultrasonography ³ 7 points, WBC ³ 10.7 × 10 3 /µL and IL-6 with the value of 4.3 pg/mL. In this situation, the patient would need consultation with a paediatric surgeon and hospitalisation for the further treatment of AA. At this diagnostic phase AA can be clinically accurately distinguished from AML without the use of additional visual diagnostics to clarify the diagnosis. An algorithm that includes a combination of these criteria has been developed based on the results of the study. The algorithm also anticipates situations where AA diagnostic accuracy can be reduced if any of these three criteria changes in relation to the other two criteria. The present study showed that about half of the patients are not diagnosed with AA in situations when the criteria do not match. Additional examination of patients with AML and AA could help reduce these false-negative interpretations of AA. Therefore, the next step in the algorithm is to choose a diagnostic method with accuracy above 70%, making it possible to differentiate AML from AA. One of such methods used in our study was US examination of abdominal organs with a compression test, which showed 71.9% diagnostic accuracy. In a similar type of study has been conducted in Iran, where 67 patients were examined with LRQP and underwent appendectomy, diagnostic accuracy was 72.4% after US examination of abdominal organs with a compression test (Nasiri et al., 2012) . Another study using US examination had accuracy of 92%, establishing strict criteria of US (Sayed et al., 2017) . However, in the present study found, US examination accuracy was lower: sensitivity 67.7%, with specificity 76.9% and accuracy 71.9%. In a study conducted in the US study on USG examination of children with suspected AA, with data obtained from ten paediatric tertiary care centres, the estimated sensitivity of US in AA cases depended on the availability of the examination in a 24-h period. In hospitals where USG was provided within 24 hours, the sensitivity of the method reached 77.7%. In hospitals where US examination was available only during the day, the sensitivity of the US method decreased to only 51.6% (Mittal et al., 2013) . In our study, the State Ltd CCUH lacked sufficient resources to provide 24/7 high quality US programmes and examinations that would provide more accurate diagnosis of AA. The US examination results also depend on the number of radiologists involved in the data evaluation and on the specialist's qualification and experience in the US method. This study revealed the importance of the US as an individual examination method in AA cases, not only due to 70% of PPV, but also as its diagnostic precision grew in combination with an Alvarado score of ³ 7 points and IL-6 with a cut-off vale in serum 4.3 pg/mL, reaching 100% PPV. There are not many scientific studies that have analysed AA and AML differential diagnostic features in children, mostly because AA is compared with all other abdominal diseases characterised by acute LRQP. However, it is more challenging to differentiate AA from AML than to have AA cases compared to other emergency abdominal inflammatory processes. It should be emphasized that AA and AML are diseases that clinically simulate each other and at the same time also accompany one another. Thus, AML may be present as a separate disease, and also as a secondary cause of AA case; therefore, it is difficult to distinguish them accurately with imaging diagnostics (Cobben et al, 2000; Macari et al., 2002) . IL-6 and IL-10 concentrations were significantly higher in the case of AA than in the case of AML, but ROC analysis showed a statistically significant cut-off value only for IL-6. Comparison of uncomplicated and complicated AA cases showed that in the first serum sample, the concentration of IL-6, IL-8 and MCP-1 was significantly higher in patients with complicated AA. Patients with uncomplicated AA had IL-6 and IL-8 median serum concentration of 5.4 pg/mL and 8.0 pg/ml, but patients with complicated AA had median concentrations of 257.8 pg/mL and 36.2 pg/mL. These results are consistent with reported IL-6 and IL-8 concentrations in uncomplicated and complicated AA cases in other studies: median IL-6 and IL-8 concentration of 21 pg/mL and 13.5 pg/mL in an uncomplicated AA group; and, respectively, 122.3 pg/mL and 25.2 pg/mL in a complicated AA group (Kharbanda et al., 2011) . The MCP-1 concentration was shown to increase at the postoperative phase in patients with uncomplicated AA after laparoscopic appendectomy rather than after conventional appendectomy, which was explained by carbon dioxide and irritation Gr-microbial effects on the peritoneal endothelial cells that secrete MCP-1 (Targarona et al., 2006; Serour et al., 2010) . Our study found elevated MCP-1 serum concentration only in cases of AA, but clinical observations in other studies describe MCP-1 synthesis and its increasing concentration in the abdominal fluid (Riese et al., 2004) . Local MCP-1, IL-6 and IL-8 synthesis in endothelial cells in the peritoneal abdominal fluid respond to the activity of Gr-microorganisms, promoting the formation of post-operative septic complications (Riese et al., 2004; El-Toukhy and Emam, 2016) . This can explain the significant increase of IL-6, IL-8 and MCP-1 concentrations in complicated cases of AA in comparison to uncomplicated AA. Use of developed forecasting and action algorithm for AA needs bear in mind that the determination of inflammatory markers to identify AA cases depends on the patient's disease duration and obtained concentration cut-off values that distinguish uncomplicated AA groups of patients from complicated AA patients. In this way the likelihood of AA can be predicted for children who do not meet the Alvarado score of ³ 7 points, WBC ³ 10.7 × 10 3 /µl IL-6 and 4.3 pg/mL. Not only our study, but also others have shown elevated IL-8 and MCP-1 concentrations in early AA cases (from 0 to 12 th hour of disease), which continue to increase in complicated AA cases up to the 48 th hour of the disease (Kharbanda et al., 2011) . Serum IL-8 with a cut-off value of ³ 12.3 pg/mL and MCP-1 with a cut-off value of ³ 400.2 pg/mL showed the presence of complicated AA, regardless of disease duration. IL-6 concentration in serum from the 13 th hour of the disease with a cut-off value of ³ 39.2 pg/mL and CRP with ³ 8.4 mg/L confirmed the diagnosis of complicated AA. One of the main factors hindering or limiting the study is the inclusion of a suitable number of cases according to the studied frequency of disease pathology. The first limiting factor for patient inclusion in the study was the lack of accessibility to abdominal US in the examination period from eight o'clock in the evening until eight o'clock in the morning. The second factor was related to SIMGC determination in blood samples according to the study protocol and completion of a patient's consent form.
Since the study was designed to obtain three additional venous blood samples from the peripheral vein in order to determine SIMGC at different time intervals, then in some cases parents would change their mind about participation in the study or did not agree at the very beginning. Another key limiting factor was the possibility for patient check-up after the acute treatment period. In this study, the group of AML patients was not invited for check-up visits to completely exclude any AA cases after being discharged from the hospital. While considering the abovementioned limitations of the study, it does provide new knowledge for paediatric surgery in Latvia, as SIMGC and cut-off value serum criteria have not been previously used in combination with other examination techniques to improve its diagnostic accuracy of AA in children. Paediatric surgeons are interested in finding optimal methods to examine children with suspicion of AA in order to reduce undiagnosed cases of AA and their complications as well as reduce the number of negative appendectomy in Latvia.
CONCLUSIONS
Modified AS with specific serum cytokines are a reliable tool for initial differential diagnosis between AA and AML in school-age children. Based on the obtained results, AS ³ 7, WBC ³ 10.7 × 10 3 /µL and serum IL-6 ³ 4.3 pg/mL together are criteria that yield higher sensitivity for AA. For further advanced diagnostics, we propose to take into account the serum IL-6, IL-8, MCP-1, CRP cut-off levels in the differential diagnosis between complicated and uncomplicated AA to decide whether the treatment will be conservative or surgical.
